Design of a Drug-in-Adhesive Transdermal Patch for Risperidone: Effect of Drug-Additive Interactions on the Crystallization Inhibition and In Vitro/In Vivo Correlation Study.
The purpose of this work was to develop and design an appropriate drug-in-adhesive patch for transdermal delivery of risperidone (RISP). Various formulation factors were investigated by in vitro permeation study using excised rabbit skin. Increasing the drug concentration in the pressure sensitive adhesive (PSA) was used to enhance the drug permeation. To overcome the high crystallization tendency of the patch, several crystallization inhibitors such as PVP, PEG, and surfactants and fatty acids were evaluated by microscopy study. The mechanism of crystallization inhibition was investigated by differential scanning calorimetry, nuclear magnetic resonance spectrometer, and FT-IR studies. RISP and its active metabolite were determined after topical application of the optimized transdermal patch, and the in vivo pharmacokinetic parameters were compared with the intravenous administration group. The microscopy study indicated that fatty acid greatly inhibited the crystallization of RISP in PSA. The inhibition was attributed to the drug-additive interaction between amino group of RISP and the carboxyl group of fatty acid which was further confirmed by (1)H-NMR and FT-IR studies. The optimal permeation profile was obtained with the patches containing 5% RISP and 5% oleic acid in Duro-Tak(®) 87-2287. The in vivo pharmacokinetic study exhibited a sustained absorption and metabolism profile and well correlated with the in vitro permeation data.